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applicable.  An  assessment  of  the  dam's  general  condition  is  included  in  the 
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<N  HM'I  V RIHH  TO 

NAPEN-D 


4 MAY  1979 


Honorable  Brendan  T.  Byrne 
Governor  of  New  Jersey 
Trenton,  New  Jersey  08621 


Dear  Governor  Byrne: 

Inclosed  is  the  Phase  I Inspection  Report  for  Brown  Dan  In  Salem 
County,  New  Jersey  which  has  been  prepared  under  authorization  of 
the  Dan  Inspection  Act,  Public  Lew  92-367.  A brief  assessment  of 
the  dam’s  condition  Is  given  In  the  front  of  the  report. 


Based  on  visual  Inspection,  available  records,  calculations  and  past 
operational  performance.  Brown  Dam,  initially  listed  as  a high  hazard 
potential  structure  but  reduced  to  a low  hazard  potential  structure 
as  a result  of  this  Inspection,  Is  Judged  to  be  In  good  overall  condition 
and  the  spillway  Is  considered  adequate.  The  low  hazard  potential 
classification  means  that  In  the  event  of  failure  of  the  dam,  no  loss 
of  life  and  only  minimal  economic  loss  Is  expected.  Based  on  the  dam’s 
overall  condition  and  low  hazard  classification,  no  remedial  actions 
are  recommended  at  this  time. 

A copy  of  the  report  Is  being  furnished  to  Mr.  Dirk  C.  Hofman,  New 
Jersey  Department  of  Environmental  Protection,  the  designated  State 
Office  contact  for  this  program.  Within  five  days  of  the  date  of  this 
letter,  a copy  will  also  be  sent  to  Congressman  William  J.  Hughes  of 
the  Second  District.  Under  the  provisions  of  the  Freedom  of 
Information  Act,  tha  inspection  report  will  be  subject  to  release 
by  this  office,  upon  request,  five  days  after  the  date  of  this 
letter. 
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Additional  copies  of  this  report  nay  be  obtained  from  the  National 
Technical  Information  Services  (NTIS) , Springfield,  Virginia  22161 
at  a reasonable  cost.  Please  allow  four  to  six  weeks  from  the  date  of 
this  letter  for  NTIS  to  have  copies  of  the  report  available. 


NOTICE 

THIS  DOCUMENT  HAS  BEEN  REPRODUCED 
FROM  THE  BEST  COPY  FURNISHED  US  BY 
THE  SPONSORING  AGENCY.  ALTHOUGH  IT 
IS  RECOGNIZED  THAT  CERTAIN  PORTIONS 
ARE  ILLEGIBLE.  IT  IS  BEING  RELEASED 
IN  THE  INTEREST  OF  MAKING  AVAILABLE 
AS  MUCH  INFORMATION  AS  POSSIBLE. 


NAPEN-D 

Honorable  Brendan  T.  Byrne 

An  lnportant  aapect  of  the  Dan  Safety  Program  will  be  the  lnplenentatlon 
of  the  recommendations  made  aa  a result  of  the  Inspection.  We  accordingly 
request  that  me  be  advised  of  proposed  actions  taken  by  the  State  to 
lsplenant  our  recommendations . 


1 lad 
As  stated 


Copies  furnished: 

Dirk  C.  Hofmen , P.E.,  Deputy  Director 

Division  of  Veter  Kesources 

N.  J.  Dept,  of  Environmental  Protection 

P.  0.  Box  01029 

Trenton,  HJ  08625 

John  O' Dowd,  Acting  Chief 

Bureau  of  Flood  Plain  Management 

Division  of  Water  Kesources 

H.  J.  Dept,  of  Environmental  Protection 

P.  0.  Box  CN029 

Trenton,  NJ  08625 


BROWN  DAM  (NJ00117 


CORPS  Of  ENGINEERS  ASSESSMENT  OP  GENERAL  OONDITIONS 

TMs  dm  was  Inspected  on  10  January  1979  by  Lou  la  Bargar  and  Aaaoclataa, 
Inc.  undar  contract  to  tha  Stata  of  Nev  Jaraay.  Tha  atata,  undar  agreement 
vlth  tha  U.S.  Any  Englnaar  Dlatrlct.  Phi ladalphla . had  thla  Inspection 
par formed  in  accordanca  vlth  tha  National  Dan  Inapactlon  Act,  Public 
Lav  92-367. 

Brown  Dan,  Initially  llatad  aa  a high  haaard  potential  structure  but 
reduced  to  a law  haaard  potential  structure  aa  a result  of  this 
inspection,  ia  Judged  to  be  in  good  overall  condition  and  tha 
eplllvay  la  conaidarad  adequate.  Tha  lov  haaard  potential  classification 
•aans  that  in  tha  event  of  failure  of  tha  dan,  no  loss  of  life  and 
only  nlninal  economic  loss  la  expected.  Baaed  on  tha  dan's  overall 
condition  and  lov  haaard  classification,  no  remedial  actions  are 
recommended  at  this  time. 


APPROVED : 

• J 

Colons  1 , Corps  of  Engineers 
Dlatrlct  Engineer 
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Name  of  Dam  Brown  Dam  Fed  ID#  NJ  00117 


Mato  Located  Now  Jorsov 

County  Loca te d Salem 

Coordinates  Lat.  J94oTX  - Long.  7528. T 

S t re  am  Salem  Rive  r 

Date  ol  Inspection  10  January  1970 


ASSESSMENT  OF 
GENERAL  CONDI TIONS 


Brown  Dam  is  assessed  to  be  in  a good  overall  condition 
and  it  is  recommended  to  be  downgraded  to  a low  hazard 
classification.  Overtopping  would  not  increase  the 
danger  of  downstream  property  damage . No  detrimental 
findings  were  uncovered  to  merit  further  study.  The 
combined  spillway  capacities  of  this  dam  and  the  Munson 
dam  (which  jointly  impound  the  reservoir)  are  adequate 
to  accommodate  the  selected  100-year  design  flood. 
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This  report  is  prepared  under  guidance  contained  in  the 
Recommended  Guidelines  toi  Satety  Inspection  of  Dams, 
for  Pnase  1 Investigations.  Copies  of  these  guidelines 
may  be  obtained  from  the  Office  ot  Chief  of  Engineers, 
Washington,  D.C.  20314.  The  purpose  of  Phase  1 Investiga- 
tion is  to  identify  expeditiously  those  dams  which  may 
pose  hazards  to  human  life  or  property.  The  assessment  of 
the  general  condition  of  the  dam  is  based  upon  available 
data  and  visual  inspections.  Detailed  investigation,  and 
analyses  involving  topographic  mapping,  subsurface  inves- 
tigations, testin*.),  and  detailed  computational  evaluations 
are  beyond  the  scope  of  a Phase  1 investigation;  however, 
the  investigation  is  intended  to  identify  any  need  tor 
such  studies. 

In  reviewing  this  report,  it  should  be  realized  that  the 
reported  condition  of  the  dam  is  based  on  observations 
of  field  conditions  at  the  time  of  inspection  along  with 
data  available  to  the  inspection  team.  It  is  important 
to  note  that  the  condition  of  a dam  depends  on  numerous 
and  constantly  changing  internal  and  external  conditions, 
and  is  evolutionary  in  nature.  It  would  be  incorrect  to 
assume  that  the  present  condition  of  the  dam  will  continue 
to  represent  the  condition  of  the  dam  at  some  point  in 
the  future.  Only  through  continued  care  and  inspection  can 
there  be  any  chance  that  unsafe  conditions  be  detected. 

Phase  l inspections  are  not  intended  to  provide  detailed 
hydrologic  and  hydraulic  analyses.  In  accordance  with  the 
established  Guidelines,  the  Spillway  Test  flood  is  based 
on  the  estimated  "Probable  Maximum  Flood"  for  the  region 
(greatest  reasonably  possible  storm  runoff),  or  fractions 
thereof.  The  test  flood  provides  a measure  of  relative 
spillway  capacity  and  serves  as  an  aide  in  determining 
the  need  for  more  detailed  hydrologic  and  hydraulic 
studies,  considering  the  size  of  the  dam,  its  general 
condition  and  the  downstream  damage  potenti.il. 


PHASE  I INSPECTION  REPORT 
NATION/  DAM  INSPECTION  PROGRAM 
NAME  OF  DAM:  BROWN  DAM  FED  ID#  NJ  00117 


SECTION  1 - PROJECT  INFORMATION 


1 . 1 GENERAL 

a.  Authority 

This  report  is  authorized  by  the  Dam  Inspection 
Act,  Public  Law  92-367,  and  has  been  prepared 
in  accordance  with  Contract  FPM-36  between 
Louis  Berger  & Associates,  Inc.  and  the  State 
of  New  Jersey  and  its  Department  of  Environmental 
Protection,  Division  of  Water  Resources.  The  State, 
in  turn,  is  under  agreement  with  the  U.S.  Army 
Engineer  District,  Philadelphia,  to  have  this 
inspection  performed. 

b.  Purpose  of  Inspection 

The  purpose  of  this  inspection  is  to  evaluate  the 
structural  and  hydraulic  condition  of  the  Brown 
Dam  and  appurtenant  structures,  and  to  determine 
if  the  dam  constitutes  a hazard  to  human  life  or 
property . 

1 . 2 DESCRIPTION  OF  PROJECT 

a.  Description  of  Dam  and  Appurtenances 

Brown  Dam  is  a 45-year  old  earth  embankment 
approximately  2,500  feet  long  with  a 135  foot 
asphalt  and  concrete  spillway  located  near  the 
west  abutment.  The  earthen  dike  has  a 12-foot 
wide  asphalt  crest  roadway  the  full  length  of 
the  dam.  There  are  wooden  stop  logs  across 
the  entire  length  of  the  depressed  spillway 
which  in  effect,  raise  the  depressed  spillway 
(El.  7.5)  to  the  overall  crest  elevation 
(El.  13.0).  These  are  supported  by  vertical 
steel  stanchions  set  in  the  concrete  spillway 
apron.  The  embankment  has  an  irregular 
alignment  roughly  following  the  easterly 
bank  of  the  Salem  River.  This  dam,  together 
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with  the  Munson  Dam  located  some  two  miles 
to  the  west  on  the  Salem  Canal,  comprise  the 
salt  water  tidal  protection  for  the  Dupont 
Chambers  Works  freshwater  impoundment. 

b.  Location 

Brown  Dam  is  located  three  quarters  of  a mile 
south  of  Interchange  No.  1 of  the  New  Jersey 
Turnpike  in  Pcnnsville  Township,  Salem  County. 

It  is  built  across  the  Salem  River  west  of 
Biddle's  Landing  along  the  west  side  of  State 
Highway  540. 

c.  Size  Classification 

The  maximum  height  of  the  dam  is  approximately 
15  feet  along  the  earth  embankment  and  the  total 
storage  is  estimated  to  be  19,460  acre-feet. 
Therefore,  the  dam  is  placed  in  the  intermediate 
size  category  as  defined  by  the  Re cornme nde cT 
Guide 1 ines  for  Safety  Inspection  of  Dams  (storage 
capacity  between  1,000  and  50,000  acre-feet). 

d.  Hazard  Classification 


Based  on  the  Corps  of  Engineers  criteria  and 
the  fact  that  in  the  event  of  a failure,  little 
damage  would  be  inflicted  on  downstream 
property  or  endanger  human  life,  the  classifi- 
cation is  recommended  to  be  downgraded  to  a 
low  hazard.  Below  the  dam,  the  Salem  River 
discharges  into  a large,  uninhabited  salt-water- 
marsh  area  and  in  the  event  of  a failure  the 
upland  flood  waters  would  be  adequately  accommodated. 
This  classification  makes  no  cognizance  of  the 
vital  function  the  dam  performs  for  the  Chambers 
Works  operation  (see  paragraph  h of  this  Section) . 

e.  Ownership 

According  to  Division  of  Water  Resources  records 
the  dam  is  owned  and  operated  by  E.I.  Dupont 
de  Nemours  and  Company,  Chambers  Works  Division, 
Deepwater,  New  Jersey,  08023. 


Purpose  ot  Dam 


I . 


Th  i s dam  , t ovtot  hot  w 
a 1 use  i vo  i i wh  i oh  so 
st  oi  ano  t ot  st  oatn  1h> 
o|vt  ,tl  ions  and  powet 
Work. :!  and  pi  event  s s 
Kt  vo i i t out  out  or  i mi 
o t oxt  route  h i alt  t i do 


t t It  t ho  Munson  Ham  impounds 
t vos  as.  a t t osliwa  t ot 
ilors  involved  in  piot’os:; 
aonotat  ion  at  t ho  Chatuho t s 
alt  wat  is  o t t ho  Do  I awn  t o 
t ho  supply  dn  r i tta  po  i i ods 


a.  Dost  i an  and  Const  t mot  i ott  History 

Htown  Dam  watt  tirst  ooimt  motixl  in  l'MS  by 
K.l.  Dupont  do  Nontottt  s and  Company  tot  t ho 
purpose  v't  otoatina  a troshwator  reset voti 
t v ' t ( ho  Chambers  Work:;.  In  I'M')  t ho  orost 
was  t at  si'il  t o o 1 ova t i on  o I i m i tta t i tta 

a tot  mot  spillway  and  roplaoina  tt  with  a 
dop t o :;:;od  we  t t soot  i on  at  o 1 o va  t i on  ♦ 7 . with 
provisions  lot  emornoney  stoplous  (up  to 
oloval  ton  t't.O).  Dut  iitvi  hurrioano  lla.ol  in 
OotoDot  1'tsl,  wat  ot  t tom  the  Delaware  Pivot 
t o so  to  a ltiah  tide  ot  til  wh  i oh  tosulted 
in  an  overt  oppinu  and  a .100  loot  U'tta  la  o.  toll 
( a n vl  wh  i oil  oont  ami  ttat  ed  the  stotaao  iosimwii 
with  salt  water).  Dupont  t hot  oat  tot  lebuitt 
the  dam  in  1 v>  ‘ ‘ ' , tatsttta  t ho  earth  embankment 
t o an  o 1 oval  i on  t 1 t . t) . Add  i t i ona  l 1 y , r i pi  ap 
was  plaeed  on  both  upstream  and  downstream 
slopes  and  the  depressed  spillway  soot  ion  was 
repaved.  Mod  i t i oat  i on:;  wore  made  to  the  .stop 
planks  supports  tv'  raise  t hem  up  to  dam  orost 
elovat  iv'tt.  t ii  l OS'1,  and  107!'  t lit'  orost  was 
aaain  broiniht  up  tv'  . 1 1 ado  and  repaved. 


h.  Normal  Operating  V t ooodut  »'s 

The  extensive  ehomieal  plant  l.u’i  1 i t tott  v't 
thi'  Chambers  Works  is  eompletely  vlepi'inlent 
upon  an  adevpiate  ttv'sh  wati't  supply  tot 
their  in-plant  pv'wet  hv'tts.e . Tin'  supply  must 
ho  kv'pt  l ii'r  v't  salt  oont  ami  nat  ion,  heneo  tin' 
primary  tunet  ion  v't  the  dams  is  that  v't  t i via  l 
barriers.  The  reservoir,  alonu  with  Munson 
Dam  and  numerous  injeotion  wells  maintains  an 
adequate  st  ot  auo  v’.ip.H'ity  as  tin*  plant  must 
olose  vlv'wtt  it  t In ' supply  nets  t v'v'  b'w.  1'hv' 
v'ttly  v'pv'tablv'  viatv'S  at v loeatod  at  Munsv'ti  Dam 
atnl  are  aviiustt'vi  as  revjuiteii  tv'  maintain 
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proscribed  reservoir  levels  (+4.8  in  summer 
and  +4.1  in  winter) . There  are  no  operating 
laciliti.es  at  Brown  Oam  and  the  low  water 
mandatory  outflow  of  the  Salem  River  is 
diverted  into  the  Salem  Canal  about  one  quarter 
mile  north  of  Brown  dam. 

1.3  PORT  INK  NT  DATA 

a.  Drainage  Area 

The  drainage  area  of  Brown  Dam  is  60.0  square 
mi  les . 

b.  Discharge  of  Dam  Site 

The  spillway  capacity  with  the  reservoir  at 
the  abutment  top  elevation  i s calculated  to  be 
approximately  2,4SO  cfs  (with  the  flashboards 
removed) . However,  for  t he  purposes  of  the 
hydraulic  evaluation,  it  is  assumed  the  flash- 
boards  are  in  a closed  position,  hence  the 
effective  discharge  capacity  is  that  of  Munson 
Dam  (2,030  cfs).  Nit  discharge  records  are 
availab  Le . 

c.  Elevation  (Above  M.S.I..) 

Top  of  dam  - +13.0 

Normal  pool  - +4.8  (Max.) 

Streambed  at  center  line  of  dam  - -2+ 

d.  Reservoir  (at  El.  12.5;  max.  pool  .it.  Munson) 

Length  of  normal  pool  - 5,000  feet 

Length  of  maximum  pool  - 18,000  feet 

e.  Storage 

Normal  - 1,100  acre-ft. 

Top  of  dam  - 19,460  acre-ft.  (at  El.  12.5; 

controlled  by  Munson) 

f.  Reservoir  Surface 

Top  of  dam  - 4,149  acres 

Recreation  pool  - 1.71  acres 
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g . Dam 

Type  - Earth  embankment  with  depressed 
paved  spillway 

Length  - 2,500  feet 

Height  - 15  feet 

Freeboard  between  normal  reservoir  and  top 
of  dam  - 8.2  feet 

Top  width  - 12  feet 

Side  slopes  - 1*sH:1V 

Zoning  - composition  and  compactness  unknown 

h.  Diversion  and  Regulating  Tunnel 
None 

i.  Spillway 

Type  - Asphalt  paved  (over  concrete)  with 
timber  flashboards. 

Length  of  crest  - 135  feet 

Crest  elevation  - +7.5 

j . Regulating  Outlets 

Removable  flashboards  in  spillway. 
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SECTION  2 


KN0INEER1NC  DATA 


2 . i design 


Tln>  information  available'  for  review  of  the 
brown  Dam  conn i a fed  of  the  following  design 
drawinqs  of  tin*  Chambers  Works;  Enq  ineeri  nq 
Department  : 

1)  W 22553:  Spillway  Concrete  Details,  elated 


May  1933. 

2) 

DW 

7571  : 

Eart  h Di  ke  , Auqus 

t 1949. 

3) 

DW 

103431 

Spi  1 Iway  lX'tai  l s , 

November 

19  54  . 

4) 

DW 

10  346  : 

Dike  Alterations, 

Novembt'r 

1954  . 

5) 

DW 

1 1140: 

Dike'  Alterations, 

Nove'inber 

1959 

( Revisc'd  October  1975). 

Ne>  eiesiqn  computations , structural  analyses  or 
borimi  loejs  were  available  feir  review. 


2.2  CONSTRUCTION 

Little  information  was  obtained  on  the'  actual 
construction.  From  the  various  revisions  indicated 
e >n  the  desiqn  plans,  the  construction  appealed  tej 
have  be'e'n  accomplished  substantially  in  aare'enu'itt 
with  the  desiqn.  There  have  be'e'n  no  apparent  other 
major  structural  modif ications  since'  the  1975 
repavinq  e»f  the  crest. 

2.3  OPERATION 

There  is  no  day-to-day  operation  at  this  dam  as; 
the  timber  stoploqs  are  kept  continuously  e'le'se'el 
under  normal  conditions.  Releasees  durinq  nu's t 
perioels  of  hiqh  inflow  are  made  at  the'  Munson  Dam. 
However,  the  stoploqs  are  raised  when  neH'e'ssary. 

2.4  EVALUATION 

a.  Availability 

Sufficient  enqineorinq  data  is  available'  to 
ascertain  the  structural  stability  and  assess 
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the  clam's  overall  safety.  No  data  was  located 
upon  which  to  base  an  assessment  of  the  embank- 
ment permeability  but  in  light  of  the  modest 
height,  the  dike  structure  appears  to  be 
stable . 

Adequacy 

It  is  felt  that  the  available  data  is  sufficient 
to  allow  the  rendering  of  the  following  assess- 
ment . 


Validity 

The  validity  of  the  information  available  is 
not  challenged  and  is  accepted  without 
recourse  to  further  investigations. 


SUCTION  3 


VJSUAl.  1 NSI'KCT  1 ON 


3.1  FINDj  NGS 

a.  General 

The  field  inspection  was  held  on  January  10, 
1979  with  a subsequent  inspection  held  on 
February  2 2nd  to  re-examine  the  reservoir 
conditions.  The  major  elements  of  the  dam 
appear  to  be  in  satisfactory  condition. 

b . Dam 

The  meandering  embankment  begins  at  t lie  west 
edge  of  the  natural  bank  of  the  Salem  River 
(where  the  spillway  is  located)  and  continues 
in  a southeasterly  direction  about  900  feet 
where  it  turns  and  runs  due  east  approxi- 
mately 1,000  feet  until  it  again  bends  to 
tile  southeast  and  extends  into  the  east 
abutment  area  just  south  of  the  Route  540 
Bridge  (No.  200,  built  in  1935) . Here,  it 
merges  into  an  older  highway  embankment.  The 
bituminous  concrete  crest  roadway  is  in  fairly 
good  condition  but  the  edges  are  ravelled  and 
cracked  in  numerous  locations.  There  is 
no  vehicular  traffic  on  the  crest  road 
except  for  occasional  maintenance  vehicles 
and  the  grade  appears  to  be  very  level  except 
for  the  last  200  feet  near  the  east  abutment 
which  drops  down  about  one  foot  where  the 
dike  merges  into  the  highway  embankment.  The 
dumped  riprap  on  each  face  is  extensive  and 
appears  to  be  considerably  thicker  than  the 
24  inches  minimum  specified  on  the  design 
plans.  There  is  some  secondary  tree  growth 
along  the  toes  of  slope  and  miscellaneous 
debris  along  the  water  line.  At  the  time  of 
inspection  the  water  level  on  each  side  of 
the  dam  were  roughly  equal  and  a visit  to 
Munson  Dam  at  that  time  revealed  the  gates 
were  open  and  discharging  a considerable 
flow  into  the  Delaware  River. 
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c.  Appurtenant  Structures 

The  spillway  is  located  at  the  right  (west) 
abutment  and  is  comprised  of  a 20  foot  wide 
sloped  concrete  slab-on-grade  on  the  upstream 
face  which  supports  the  steel  posts  of  the 
flashboards  (which  are  embedded  in  a continuous 
concrete  grade  beam.  This  rests  on  top  of 
a 10-foot  wide  concrete  spillway  slab  which 
is  3.5  feet  below  the  spillway  crest  (+7.5). 

The  apron  is  poured  on  top  of  a sheet  piling 
cofferdam  which  extends  the  full  135  foot 
width  of  the  depressed  spillway.  During  the 
1954  reconstruction,  additional  sheet  piling 
was  driven  along  each  end  of  the  spillway  and 
additional  fill  and  riprap  were  placed  in  the 
adjacent  transition  zones.  The  sheeting  was 
driven  in  20-foot  lengths  into  the  underlying 
marine  tidal  marsh  deposits  which  normally 
are  slightly  greater  than  10  feet  in  thickness 
in  this  area.  The  underlying  alluvial  silty 
sands  are  in  a layered  system  and  comprised  of 
Cape  May  and  Bridgeton  formations . 


The  spillway  crest  is  paved  with  bituminous 
concrete  in  the  exposed,  visible  portions  at 
each  end.  The  concrete  apron  is  in  satisfactory 
condition  with  only  minor  cracking  observed.  As 
can  be  seen  from  the  appended  photographs,  all 
of  the  timber  stop  logs  are  maintained  in 
position  within  vertical  steel  6 WF20  posts 
whose  spacing  varies  from  5' -3"  to  9' -9". 

There  are  20  sections  of  stop  logs  with  nine 
having  steel  lifting  beams  positioned  above 
the  axis  of  the  spillway.  The  timber  walk  and 
railing  immediately  below  the  stop  logs  is 
in  an  old  but  satisfactory  condition.  It 
was  noted  that  the  stop  logs  in  the  raised 
position  somewhat  restrict  the  outflow  but 
subsequent  hydraulic  determination  revealed 
that  this  would  be  of  little  consequence. 

Reservoir  Area 

Upstream  from  the  dam,  the  Salem  River 
extends  westward  about  900  feet  while 
immediately  north  of  the  right  abutment 
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inflow  into  the  reservoir  pool  enters  under 
the  County  Bridge  No.  200  which  is  positioned 
just  north  of  the  left  abutment.  This  some- 
what isolated  reservoir  area  is  roughly  1,500 
feet  on  each  side  and  is  a low-lying  marshy 
area  with  several  small  islands  and  an  ill- 
defined  shoreline.  Much  of  the  surrounding 
terrain  is  slightly  below  the  dam  crest 
elevation  and  the  Route  540  bridge  has  only 
a 3.5  foot  freeboard  above  normal  pool.  East 
of  Route  540,  the  upper  reaches  of  the 
reservoir  area  are  a further  extension  of  the 
marshy  wetlands  terrain. 

e.  Downstream  Channel 

South  of  the  dam,  the  natural  channel  of  the 
Salem  River  broadens  into  the  tidal  marshlands 
of  the  Pine  Island  and  Kates  Creek  meadows 
which  are  over  a mile  wide.  The  river  continues 
to  flow  south  several  miles  where  it  discharges 
into  the  Delaware  River  north  of  the  town  of 
Salem.  As  the  dam  effectively  blocks  off  all 
low-level  flow,  this  downstream  portion  is 
essentially  a brackish  estuary  subject  only 
to  the  tidal  fluctuations  of  the  upper  Delaware 
Bay . 
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•1  . I PROCEDURES 

The  dam  is  operated  by  engineering  personnel  of 
the  Chambers  Works  staff  who  maintain  a 24-hour 
surveillance  of  the  reservoir  level.  In  general, 
the  reservoir  is  purged  twice  daily  during  periods 
of  Low  tide  to  maintain  the  prescribed  design 
pool  elevation.  There  is  no  day-to-day  operation 
at  the  study  dam  as  the  spillway  stop  logs  are 
normally  maintained  in  a closed  position. 

4.2  MAINTENANCE  OF  _l)AM 

Dupont  inspects  the  dam  periodically  and  after  all 
heavy  storms.  Because  of  the  passive  nature  of 
operation,  there  is  little  up-keep  required  or 
maintaining  of  day-to-day  records. 

4.3  MAINTENANCE  OF  OPERATING  FACILITIES 


The  only  operational  facilities  are  the  twenty 
sets  of  stop  log  planking  in  the  spillway  which 
are  maintained  on  an  as-needed  basis.  They 
appear  to  be  in  a satisfactory  condition. 

4 . 4 DESCRIPTION  OF  WARNING  SYSTEM 

None  exists  except  for  monitoring  by  the  Dupont 
engineering  staff  during  periods  of  heavy  storms, 
either  from  upland  flows  or  from  extreme  high 
tides.  The  elaborate  warning  system  at  Munson 
dam  serves  as  an  effective  warning  system  to 
operating  personnel  . 

4 . 5 EVALUATION 

The  present  operational  and  maintenance  procedures 
are  deemed  to  be  adequate  in  view  of  the  hazard 
classification  and  lack  of  any  downstream  develop- 
ment. The  Dupont  engineering  staff  have  experienced, 
well-managed  personnel  whose  chief  responsibility 
is  maintenance  and  safe  guarding  of  the  fresh-water 
supply  system. 
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SECTION  5 


!1V  DRAUL IC/1 1 V D RO  LOGIC 


5 . 1 HVALUAT ION  OF  FLATURES 

a.  Design  Data 

Based  upon  the  Recommended  Guidelines  for 
Safety  Inspection  Dams,  Brown  Dam  is  of 
inte mediate  size  and  is  placed  in  the  low 
hazard  category.  A 100-year  frequency  event 
was  selected  as  the  design  storm  by  the 
inspecting  engineer.  Inflow  to  the  reservoir 
was  calculated  using  precipitation  data  from 
Technical  Paper  40  and  NOAA  TM  NWS  Hydro  35 
by  the  HEC-1  computer  program,  which  yielded 
a peak  of  5,680  cfs.  When  the  inflow  hydro- 
graph was  routed  through  the  reservoir,  dis- 
charge was  jointly  controlled  by  both  the 
Munson  and  Brown  dams.  Routing  reduced  the 
peak  to  1,390  cfs  while  the  combined  spillway 
capacities  before  overtopping  of  either  dam 
occurs  is  approximately  2,030  cfs.  However, 
it  was  assumed  for  the  purpose  of  evaluation 
that  the  stoplogs  at  the  study  dam  are  in  a 
closed  position.  Thus,  the  design  storm  is 
adequately  accommodated , with  a freeboard  of 
approximately  2.1'  feet  available. 

b.  Experience  Data 


There  are  no  stream  flow  records  available 
for  the  Salem  River  and  no  recent  recorded 
instance  where  the  dam  has  been  overtopped  due 
to  upland  flow.  Dam  Application  No.  481  (dated 
December  1954)  stated  that  hurricane  Hazel  of 
that  year  pushed  tide  waters  up  to  El.  +11  below 
the  dam  and  breached  the  embankment  and  con- 
taminated the  fresh  water  supply. 

c.  Visual  Observations 

It  was  noted  by  the  inspection  team  that 
considerable  portions  of  the  surrounding 
countryside  and  residential  areas  in 
Deepwater  and  parts  of  the  Salem  canal 
banks  are  at  or  slightly  below  the  top  of 
dam  elevation.  Hence  flooding  which  approached 
crest  height  would  additionally  inundate  the 
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surrounding  terrain.  The  entire  area  is 
extremely  flat,  as  evidenced  by  the  ratio  of 
storage  areas  between  the  normal  and  flood 
pool  storage  capacities  (see  1.3.e). 

d.  Overtopping  Potential 

Since  the  combined  spillways  can  accommodate 
the  design  flood  and  the  surrounding  terrain 
is  so  low,  there  is  little  potential  for 
overtopping  the  dam  crest  from  upland  flows. 

The  top  of  Brown  Dam  is  0.5  foot  higher  than 
Munson  Dam  reflecting  its  more  exposed  position 
to  open  sea  storms  and  wind  conditions  from  the 
south . 

e . Drawdown  Potential 

Drawdown  of  the  Salem  Canal  and  reservoir 
can  only  be  accomplished  at  Munson  Dam.  It 
is  not  possible  to  estimate  a meaningful 
drawdown  time  for  the  reservoir  due  to  the 
large  variations  in  tidal  tailwater  conditions. 
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D.l  EVALUATION 

a.  Visual  Observations 

Although  the  main  structural  elements  of 
Brown  Dam  are  -15  years  old,  it  is  in  a good 
overall  condition  reflecting  the  continued 
high  caliber  of  maintenance.  Although  little 
except  the  top  portions  were  visible,  the 
steel  sheeting  is  in  true  alignment  and 
the  exposed  surfaces  show  little  evidence 
of  excessive  oxidation,  indicating  a good 
grade  of  marine  structural  steel.  The 
exposed  concrete  within  the  spillway  is  in  a 
satisfactory  condition  as  is  the  catwalk. 

The  dam  embankment  crest  roadway  is  at  true 
grade  with  only  minor  cracking  evidenced. 

b.  Design  and  Construction  Data 

The  available  design  plans  furnished  by  Dupont 
indicate  the  major  details  of  construction.  It 
is  unknown  exactly  what  earlier  construction 
existed  at  the  site  but  this  is  relatively 
unimportant  in  view  of  the  modest  height  of 
structure . No  design  information  was  available 
regarding  the  assumptions  made  or  allowable 
stresses  employed.  In  view  of  its  height  it  is 
conservatively  designed,  especially  in  view  of 
the  limited  scour  potential.  Except  for  the 
open-sea  exposure  to  the  south,  it  is  felt 
that  the  structure  is  in  little  danger  of 
structural  damage  from  flood  waters. 

c.  Operating  Records 

The  dam  has  performed  satisfactorily  since 
its  installation  under  all  conditions  and 
there  is  little  basis  to  question  the  con- 
servatism of  the  original  design.  As  pre- 
viously stated,  the  Chamber  Works  Engineering 
Department  maintains  close  supervision  of  the 
dam  and  operating  records. 
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d.  Post  Construction  Changes 


There  has  boon  no 
changes  since  the 
roadway  in  1975. 

e.  Seismic  Stability 


recent  post  construction 
paving  of  the  crest 


The  dam  is  located  in  Seismic  Zone  1 and  due  to 
its  low  height,  has  negligible  potential  vulner- 
ability to  seismic  loadings.  Experience 
indicates  dams  in  Zone  1 will  have  adequate 
stability  under  dynamic  loading  conditions  if 
stable  under  static  loading  conditions. 
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SECTION  7 - ASSESSMENTS/RECOMMENDATIONS/ 
PROPOSED  REMEDIAL  MEASURES 


7.1  DAM  ASSESSMENT 

a.  Safety 

The  Brown  Dam  is  assessed  to  be  in  an  adequate 
structural  and  hydraulic  condition.  The 
combined  spillway  capacities,  together 
with  the  Munson  Dam,  can  accommodate  the 
100-year  frequency  design  flood  and  there  is 
little  likelihood  that  the  dam  would  ever 
be  overtopped  from  upland  flows.  There  is 
no  downstream  hazard  potential  should  the 
structure  collapse  and  consequently,  the  dam 
is  recommended  to  be  downgraded  to  a low 
hazard  category.  No  detrimental  findings 
were  revealed  in  this  inspection  to  render 
a questionable  judgement  as  to  the  hydraulic 
or  structural  adequacy. 

b.  Adequacy  of  information 

The  information  gathered  for  the  Phase  I 
inspection  is  deemed  to  be  adequate  regarding 
the  safe  operation  and  structural  stability 
of  the  dam. 

c.  Urgency 

No  urgency  is  attached  to  the  findings  contained 
herein . 

d.  Necessity  for  Further  Study 

Additional  inspections  are  believed  to  be 
unnecessary  as  the  dam  is  does  not  constitute 
a hazard  to  human  life  or  a danger  to  down- 
stream property. 

7.2  RECOMMENDATIONS/REMEDIAL  MEASURES 
a.  Alternatives 

None  are  envisioned  in  the  way  of  recommenda- 
tions or  remedial  measures. 
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View  East  along  dam 


January  1979 


Steel  sheeting  at  left  spillway  abutment 

January  1979 


Hoist  brackets  for  flashboards 

January  1979 


View  East  along  catwalk 


January  1979 
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HYDROLOGIC  AND  HYDRAULIC  DATA 
KNC  INKER  INC.  DATA 


Dam  No.  001 17 


DRAINAGE  AREA  CHARACTER  1ST  ICS : Drainage  Area  - 00  sq.  mi. 

ELEVATION  TOT  NORMAL  POOL  (STORAGE  CAPACITY): 3 (1 100  ^civ-ioot ) 

ELEVATION  TOP  FLOOD  CONTROL  POOL  (STORAGE  CAPACITV):  (lq‘i00  aciv-foot) 

ELEVATION  MAXIMliK  DESIGN  POOL : +4  • 8 __ 

ELEVATION  "‘OP  HAM:  *13.0  (top  of  roadway ) 

CREST 

.1 . FI  vat  ion  

!>  t <-re  Broad  crested  weir  

c.  U dth  14 ' t 

d.  ]<■  ngt  :i  133' 

o.  Location  yii  r near  left  abutment 

f.  Ni.nbe r and  Type  of  Gates  20  ^'s  oC  timbor  dashboards 

OUTLET  MORES:  None 


a.  Type  

!) . Location . 

c.  Entrance  inverts  

d.  E>: i t inverts 

e.  Er'ergency  draindown  facilities 

HYBRO METEOROLOGICAL  GAGES:  Noi\c  at.,  dan 

a.  Type 

b.  Lc  cation  - 

c.  Records — — __ 


MAXIMUM  NON- DAMAGING  DISCHARGE; 


2030  cfs  (qate  capacity  at  Munson  Dam) 


* Top  crest  of  Munson  Dam 
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